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CLAIMS 



[Claim(s)] 

[Claim l] An amount detection means of quantity-of-gas-flow relation to be the fuel cell 
system which is equipped with the fuel cell which generates power in response to supply of 
gas, and gives the generated power to a load, and to detect the amount of 
quantity-of-gas-flow relation relevant to the flow rate of said gas supplied to said fuel cell, 
So that the point of operation relevant to the output current* output voltage property in 
said fuel cell may be drawn and said fuel cell may be operated on this point of operation 
corresponding to said detected amount of quantity-of-gas-flow relation A fuel cell system 
equipped with the control means which controls the power which should be taken out from 
said fuel cell. 

[Claim 2] While accumulating the fuel cell which generates power in response to supply of 
gas, and power It is the fuel cell system which gives the power outputted from the power 
which was equipped with the rechargeable battery which can output the accumulated 
power, and was generated with said fuel cell, or said rechargeable battery to a load. An 
amount detection means of quantity-of-gas-flow relation to detect the amount of 
quantity-of-gas-flow relation relevant to the flow rate of said gas supplied to said fuel cell, 
Corresponding to said detected amount of quantityof-gas-flow relation, the point of 
operation relevant to the output current-output voltage property in said fuel cell is drawn. 
While finding the power required in order to operate said fuel cell on this point of operation 
which should be taken out from said fuel cell A fuel cell system equipped with the control 
means which controls the power which should be accumulated in the power or this 
rechargeable battery which should find the power which should be given to said load and 
should output it from said rechargeable battery based on two found power. 
[Claim 3] It is the fuel cell system characterized by said control means controlling the 
power which should be accumulated in the power or this rechargeable battery which 
should be outputted from said rechargeable battery also based on said detected charge 
besides said two found power while having further the rechargeable battery charge sensor 
which detects the charge of said rechargeable battery in a fuel cell system according to 
claim 2. 

[Claim 4] It is the fuel cell system characterized by said control means drawing the point 
with the highest energy conversion efficiency as said point of operation in said output 
current-output voltage property in the fuel cell system of one publication of the arbitration 



1/17 



Japanese Publication number : 2000-1 2059A 



of claim 1 thru/or the claims 3. 

[Claim 5] By being a fuel cell system, receiving supply of fuel gas and oxidation gas, and 
producing electrochemical reaction using this fuel gas and oxidation gas While 
accumulating the fuel cell which generates power, the flow rate sensor which detects the 
flow rate of said fuel gas supplied to this fuel cell, or oxidation gas, and power The 
rechargeable battery which outputs the accumulated power, and the rechargeable battery 
charge sensor which detects the charge of this rechargeable battery, The inverter which 
drives a motor in response to supply of the power from said fuel cell or said rechargeable 
battery, The electrical potential difference outputted from said fuel cell Pressure up or the 
converter which is decompressed and is impressed to said rechargeable battery and 
inverter at juxtaposition, Corresponding to said detected flow rate, the point of operation 
relevant to the output current-output voltage property in said fuel cell is drawn. While 
finding the power required in order to operate said fuel cell on this point of operation which 
should be taken out from said fuel cell The fuel cell system which finds the power which 
should be supplied to said inverter based on the information from the outside, and is 
equipped with the control section which adjusts the electrical potential difference 
outputted from said converter based on two found power and said detected charge. 
[Claim 6] The process which detects the amount of quantity-of-gas-flow relation relevant to 
the flow rate of said gas which is the fuel cell control approach for controlling the fuel cell 
which generates power in response to supply of gas, and is supplied to the (a) 
aforementioned fuel cell, (b) So that said fuel cell may be operated corresponding to said 
detected amount of quantity-of- gas-flow relation on the process which draws the point of 
operation relevant to the output current-output voltage property in said fuel cell, and said 
point of operation (c) Drawn The fuel cell control approach equipped with the process 
which controls the power which should be taken out from said fuel cell. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which can operate a 
fuel cell in the high condition of an energy conversion efficiency, and the fuel cell control 
approach. 
[0002] 

[Description of the Prior Art] For example, as shown in drawing 5 , the conventional fuel 
cell system which may be carried in an electric vehicle feeds the fuels 124, such as a 
methanol and water, into the refining machine 128 through a pump 126, in the refining 
machine 128, generates fuel gas, such as hydrogen, by the steam-reforming reaction of a 
methanol from a fuel 124, flows into a fuel cell 136 the fuel gas and air 130 which were 
generated, and generates electromotive force according to electrochemical reaction in a fuel 
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cell 136 using fuel gas and air 130. And the power outputted to the power generated with 
the fuel cell 136 and a fuel cell 136 from the dc-battery 140 connected to juxtaposition was 
supplied to the inverter 144, the motor 146 was driven, and the driving force of an electric 
vehicle has been obtained. 

[0003] While a control section 120 computes the demand output (demand power) of an 
inverter 144 from the accelerator opening of the electric vehicle detected by the accelerator 
pedal position sensor 122, an inverter 144 is controlled based on the computed demand 
output, and the power equivalent to a demand output is made to be supplied to a motor 146 
through an inverter 144. 

[0004] that is, to the demand output of an inverter 144, from a fuel cell 136, power should 
be outputted to provide this and supply everything only with the power from a fuel cell 136 
- when there is nothing, from a dc-battery 140, the power of the insufficiency is outputted 
and an inverter 144 is supplied. Therefore, it depends for the output power of a fuel cell 
136 on the demand output of an inverter 144. 

[0005] Moreover, a fuel cell 136 cannot output power as a demand, if sufficient fuel gas to 
output the power is not supplied to a fuel cell 136 from the refining machine 128, however 
the output request of power may be advanced from the inverter 144. Therefore, it depends 
for the output power of a fuel cell 136 also on the amount (quantity of gas flow) of the fuel 
gas supplied to a fuel cell 136. 

[0006] Moreover, in order to adjust the amount of the fuel gas supplied to a fuel cell 136 
according to the demand output of an inverter 144, a control section 120 drives a pump 126 
based on the demand output of an inverter 144, and is controlling the amount of the fuel 
124 fed into the refining machine 128. 

[0007] However, with the refining vessel 128, even if the amount of the fuel 124 thrown in 
increases (or reduction), the amount of the fuel gas generated does not immediately 
increase (or reduction), but produces the time lag for about 2 - 20 seconds, and increases (or 
reduction). Therefore, the amount of the fuel gas needed in a fuel cell 136 and the amount 
(quantity of gas flow) of the fuel gas actually supplied to a fuel cell 136 are not necessarily 
in agreement. 
[0008] 

[Problem(s) to be Solved by the Invention] As described above, in the conventional fuel cell 
system, it depended for the output power of a fuel cell on the amount (quantity of gas flow) 
of the fuel gas supplied to the demand output and fuel cell of an inverter, therefore the 
point of a fuel cell 136 of operation was decided by a demand output, a quantity of gas flow, 
etc. of an inverter according to the development of situation. 

[0009] Property drawing and drawing 7 which showed as a parameter the amount 
(quantity of gas flow) of the fuel gas to which the relation of the output power and 
generation efficiency in a fuel cell with common drawing 6 is supplied by the fuel cell are 
property drawing having shown relation with the amount of fuel gas required to generate 
the output power in a general fuel cell, and its power. 

[0010] Therefore, in the above-mentioned conventional fuel cell system, as shown in 
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drawing 6 , although it is possible to operate on the high point a of generation efficiency of 
operation, since the point of operation was determined according to the development of 
situation by the quantity of gas flow etc., the fuel cell had the case where it was operating 
on the low point b of generation efficiency of operation. 

[001 1] Moreover, in the above-mentioned conventional fuel cell system, since the point of 
operation was determined according to the development of situation by the demand output 
of an inverter etc. even when the fuel gas of only the amount Qc which makes a fuel cell 
generate output power Wc is supplied from the refining machine as shown in drawing 7 , 
the fuel cell had the case where it was operating on the point d of operation that output 
power generates only Wd. In such a case, since it was originally good at Qd, the fuel gas of 
the amount of Qc-Qd was useless, and the amount of fuel gas required to generate output 
power Wd had the low utilization factor of fuel gas. 

[0012] Thus, in the conventional fuel cell system, since the point of a fuel cell of operation 
was determined according to the development of situation by a demand output, a quantity 
of gas flow, etc. of an inverter, the fuel cell was necessarily operating neither on the high 
point of generation efficiency of operation, nor the high point of the rate of gas utilization of 
operation. 

[0013] In addition, generation efficiency and the rate of gas utilization can make 
generation efficiency and the rate of gas utilization as high as both possible by making 
both product into max, although it is difficult to both make both high since it has the 
relation of a trade-off. In this case, the product of generation efficiency and the rate of gas 
utilization can be expressed as an energy conversion efficiency of a fuel cell. 
[0014] Therefore, the object of this invention solves the trouble of the above-mentioned 
conventional technique, and is to offer the fuel cell system which can make the energy 
conversion efficiency of a fuel cell high. 
[0015] 

[The means for solving a technical problem, and its operation and effectiveness] In order to 
attain a part of above-mentioned object [ at least ], the 1st fuel cell system of this invention 
An amount detection means of quantity-of-gas-flow relation to be the fuel cell system 
which is equipped with the fuel cell which generates power in response to supply of gas, 
and gives the generated power to a load, and to detect the amount of quantity-of-gas-flow 
relation relevant to the flow rate of said gas supplied to said fuel cell, So that the point of 
operation relevant to the output current-output voltage property in said fuel cell may be 
drawn and said fuel cell may be operated on this point of operation corresponding to said 
detected amount of quantity-of-gas-flow relation Let it be a summary to have the control 
means which controls the power which should be taken out from said fuel cell. 
[0016] Moreover, the process which detects the amount of quantityof- gas-flow relation 
relevant to the flow rate of said gas which the fuel cell control approach of this invention is 
the fuel cell control approach for controlling the fuel cell which generates power in 
response to supply of gas, and is supplied to the (a) aforementioned fuel cell, (b) So that 
said fuel cell may be operated corresponding to said detected amount of 
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quantityof-gas flow relation on the process which draws the point of operation relevant to 
the output current-output voltage property in said fuel cell, and said point of operation (c) 
Drawn It is making into the summary to have the process which controls the power which 
should be taken out from said fuel cell. 

[0017] Thus, by the 1st fuel cell system and fuel cell control approach of this invention, the 
amount of quantityof-gas-flow relation relevant to the flow rate of the gas supplied to a 
fuel cell is detected, and the point of operation relevant to the output current-output 
voltage property in a fuel cell is drawn corresponding to the amount of quantity-of-gas-flow 
relation. And the power which should be taken out from a fuel cell is controlled to operate a 
fuel cell on the point of operation. 

[0018] Therefore, according to the 1st fuel cell system and fuel cell control approach of this 
invention If the high point of an energy conversion efficiency of operation is most drawn in 
the output power-output current property in case the point of operation relevant to an 
output power-output current property is drawn corresponding to the amount of 
quantity-of-gas-flow relation It becomes possible to operate a fuel cell on the highest point 
of an energy conversion efficiency of operation, as a result the generation efficiency and the 
rate of gas utilization of a fuel cell can be made as high as both possible. 
[0019] While the 2nd fuel cell system of this invention accumulates the fuel cell which 
generates power in response to supply of gas, and power It is the fuel cell system which 
gives the power outputted from the power which was equipped with the rechargeable 
battery which can output the accumulated power, and was generated with said fuel cell, or 
said rechargeable battery to a load. An amount detection means of quantity-of-gas-flow 
relation to detect the amount of quantity-of-gas-flow relation relevant to the flow rate of 
said gas supplied to said fuel cell, Corresponding to said detected amount of 
quantity-of-gas-flow relation, the point of operation relevant to the output current-output 
voltage property in said fuel cell is drawn. While finding the power required in order to 
operate said fuel cell on this point of operation which should be taken out from said fuel 
cell Let it be a summary to have the control means which controls the power which should 
be accumulated in the power or this rechargeable battery which should find the power 
which should be given to said load and should output it from said rechargeable battery 
based on two found power. 

[0020] Thus, in the 2nd fuel cell system of this invention, the amount of 
quantity-of-gas-flow relation relevant to the flow rate of the gas supplied to a fuel cell is 
detected, and the point of operation relevant to the output current-output voltage property 
in a fuel cell is drawn corresponding to the amount of quantity-of-gas-flow relation. And 
while finding the power required in order to operate a fuel cell on the point of operation 
which should be taken out from a fuel cell, the power which should be accumulated in the 
power or the rechargeable battery which should find the power which should be given to a 
load and should output it from a rechargeable battery based on two found power is 
controlled. Thus, by controlling the power of a rechargeable battery, from a fuel cell, the 
power found as mentioned above can be taken out and a fuel cell can be operated on the 
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above-mentioned point of operation. 

[0021] Therefore, if the high point of an energy conversion efficiency of operation is most 
drawn in case the point of operation relevant to an output-power-output current property 
is drawn corresponding to the amount of quantity-of-gas-flow relation according to the 2nd 
fuel cell system of this invention, by performing control which was described above, it will 
become possible to operate a fuel cell on such the point of operation, and it will become 
possible to make the generation efficiency and the rate of gas utilization of a fuel cell as 
high as both possible. 

[0022] In the 2nd fuel cell system of this invention, while having further the rechargeable 
battery charge sensor which detects the charge of said rechargeable battery, as for said 
control means, it is desirable to control the power which should be accumulated in the 
power or this rechargeable battery which should be outputted from said rechargeable 
battery also based on the charge of said rechargeable battery besides said two found power. 
[0023] Generally, the property of the output power of a rechargeable battery is because it is 
dependent on the charge of a rechargeable battery. Moreover, it is because it is impossible 
to accumulate power in a rechargeable battery when the charge of a rechargeable battery 
is close to a full charge, so it is necessary to control not to accumulate power in such a case. 
[0024] As for said control means, in the 1st of this invention, or the 2nd fuel cell system, it 
is desirable in said output current- output voltage property for an energy conversion 
efficiency to draw the highest point as said point of operation. 

[0025] By drawing such the point of operation, it becomes possible to operate a fuel cell on 
the point of operation with the highest energy conversion efficiency. 
[0026] By the 3rd fuel cell system of this invention receiving supply of fuel gas and 
oxidation gas, and producing electrochemical reaction using this fuel gas and oxidation gas 
While accumulating the fuel cell which generates power, the flow rate sensor which detects 
the flow rate of said fuel gas supplied to this fuel cell, or oxidation gas, and power The 
rechargeable battery which outputs the accumulated power, and the rechargeable battery 
charge sensor which detects the charge of this rechargeable battery, The inverter which 
drives a motor in response to supply of the power from said fuel cell or said rechargeable 
battery, The electrical potential difference outputted from said fuel cell Pressure up or the 
converter which is decompressed and is impressed to said rechargeable battery and 
inverter at juxtaposition, Corresponding to said detected flow rate, the point of operation 
relevant to the output current- output voltage property in said fuel cell is drawn. While 
finding the power required in order to operate said fuel cell on this point of operation which 
should be taken out from said fuel cell The power which should be supplied to said inverter 
based on the information from the outside is found, and let it be a summary to have the 
control section which adjusts the electrical potential difference outputted from said 
converter based on two found power and said detected charge. 

[0027] In the 3rd fuel cell system of this invention, a flow rate sensor detects the flow rate 
of the fuel gas supplied to a fuel cell, or oxidation gas. A rechargeable battery charge sensor 
detects the charge of a rechargeable battery. An inverter drives a motor in response to 
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supply of the power from a fuel cell or a rechargeable battery, the electrical potential 
difference to which the converter was outputted from the fuel cell - pressure up - or it 
decompresses and is impressed by the rechargeable battery and the inverter at 
juxtaposition. Corresponding to the flow rate detected by the flow rate sensor, a control 
section draws the point of operation relevant to the output current-output voltage property 
in a fuel cell, and finds the power required in order to operate a fuel cell on the point of 
operation which should be taken out from a fuel cell. Moreover, the power which should be 
supplied to an inverter based on the information from the outside is found independently. 
And based on two found power and the charge detected by the rechargeable battery charge 
sensor, the electrical potential difference outputted from a converter is adjusted. 
Consequently, the power (power outputted or power accumulated) of the rechargeable 
battery with which this electrical potential difference is impressed is adjusted to a desired 
value, from a fuel cell, the power found as mentioned above can be taken out and a fuel cell 
can be operated on the above-mentioned point of operation. 

[0028] Therefore, if the high point of an energy conversion efficiency of operation is most 
drawn in case the point of operation relevant to an output power-output current property is 
drawn corresponding to a flow rate according to the 3rd fuel cell system of this invention, 
by performing control which was described above, it will become possible to operate a fuel 
cell on such the point of operation, and it will become possible to make the generation 
efficiency and the rate of gas utilization of a fuel cell as high as both possible. 
[0029] 

[Other modes of invention] This invention can also take other following modes. That is, the 
mode is an electric vehicle carrying the 1st thru/or 3rd above-mentioned fuel cell system. 
In this electric vehicle, the driving force of an electric vehicle etc. is obtained from a fuel 
cell by actuation of that motor, using a motor as a load which receives supply of power. 
[0030] Thus, by carrying the 1st thru/or 3rd fuel cell system in an electric vehicle, the high 
electric vehicle of an energy conversion efficiency is realizable. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on an example. Drawing 1 is the block diagram showing the fuel cell 
structure of a system as one example of this invention. In addition, the fuel cell system of 
this example shall be carried in the electric vehicle. 

[0032] Then, the fuel cell structure of a system and the rough actuation which are shown in 

drawing 1 are explained. The fuel cell system shown in drawing 1 is mainly equipped with 

a control section 20, the accelerator pedal position sensor 22, a pump 26, the refining 

machine 28, flow rate sensors 32 and 34, a fuel cell 36, DC to DC converter 38, the 

dc-battery 40, the SOC sensor 42, the inverter 44, and the motor 46. 

[0033] A pump 26 supplies the fuels 24, such as a methanol and water, to the refining 

machine 28 from being controlled by the control signal from a control section 20. 

[0034] The refining machine 28 generates the hydeogen-rich gas (reformed gas) containing 

hydrogen by the steam-reforming reaction of the methanol shown in a formula (l) from the 
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water supplied as a fuel 24, and a methanol. 
[0035] 

CH3 OH+H20>3H2+C02 ~ (l) 

[0036] A fuel cell 36 introduces air 30 as oxidation gas containing oxygen, performs 
electrochemical reaction as shown in formula (2) - (4), and generates power while it 
introduces the hydeogen-rich gas generated with the refining vessel 28 as fuel gas. 
[0037] 

H2 -> 2H++2e- - (2) 
2H++2e-+(l/2) 02 -> H20 (3) 
H2+U/2) 02 •> H20 - (4) 

[0038] In this example, the fuel cell 36 consists of polymer electrolyte fuel cells, and has 
constituted the stack structure which carried out two or more laminatings of the single eel 
(not shown) which consists of an electrolyte membrane, an anode, a cathode, a separator, 
etc. The introduced hydeogen-rich gas is supplied to the cathode of each ** eel through fuel 
gas passage (not shown), the reaction shown in a formula (2) is presented, air is supplied to 
the anode of each ** eel through an oxidation gas passageway (not shown), and the 
reaction shown in a formula (3) is presented with it. In addition, a formula (4) is a reaction 
which occurs with the whole fuel cell. 

[0039] A flow rate sensor 32 detects the flow rate of the hydeogen-rich gas which flows the 
hydeogen-rich gas supply way to a fuel cell 36, and a flow rate sensor 34 detects the flow 
rate of the air which flows the air supply way to a fuel cell 36, and it sends the detection 
result to a control section 20, respectively. In addition, flow rate sensors 32 and 34 do not 
necessarily need to be sensors which detect the flow rate of hydeogen-rich gas or air 
directly, and should just be sensors which can detect the amount relevant to the flow rate 
of hydeogen-rich gas or air. 

[0040] The dc-battery 40 and the inverter 44 are connected to the fuel cell 36 through DC 
to DC converter 38 at juxtaposition, and the power generated with the fuel cell 36 is 
supplied also to a dc-battery 40 depending on the case while it is supplied to an inverter 44 
through DC to DC converter 38. 

[0041] the electrical potential difference to which DC to DC converter 38 was outputted 
from the fuel cell 36 - pressure up - or the pressure is lowered and it is impressed by the 
inverter 44 and the dc-battery 40 through diode 39 at juxtaposition. At this time, DC to DC 
converter 38 adjusts pressure up or the electrical potential difference whose pressure was 
lowered according to the control signal from a control section 20. 

[0042] He is trying, as for diode 39, for a current to flow from DC to DC converter 38 only to 
an one direction to an inverter 44 or a dc-battery 40. 

[0043] A dc-battery 40 accumulates the power supplied from the fuel cell 36, and the power 
revived through the inverter 44 from the motor 46 depending on the case, or supplies the 
accumulated power to an inverter 44. In this example, although the dc-batteries 40, such 
as a lead accumulator, are used as a rechargeable battery, rechargeable batteries of other 
type, such as a NrCd battery, a nickel-hydrogen battery, and a lithium secondary battery, 
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can also be used. The power supply of this dc-battery 40 is determined by the magnitude of 
the run state an electric vehicle is expected to be, i.e., the load expected, the power supply 
of a fuel cell 36 put side by side. 

[0044] The SOC sensor 42 detects the charge (SOC) of a dc-battery 40, and sends the 
detection result to a control section 20. The SOC sensor 42 consists of SOC meter which 
integrates the current value and time amount of charge and discharge in a dc-battery 40, 
and, specifically, the control section 20 is calculating the charge of a dc-battery 40 by the 
operation based on this integrated value. Moreover, you may make it the specific gravity 
sensor which measures the specific gravity of the voltage sensor which measures the 
output voltage of a dc-battery 40, and the electrolytic solution of a dc-battery 40 instead of 
such SOC meter constitute the SOC sensor 42. In this case, a control section 20 calculates 
the charge of a dc-battery 40 from these measured value. 

[0045] An inverter 44 drives a motor 46 with the power supplied from the fuel cell 36 or the 
dc-battery 40. Specifically, an inverter 44 is controlling the torque generated by the motor 
46 by adjusting the amplitude (actually pulse width) and frequency of three-phase-circuit 
alternating voltage which are supplied to a motor 46 according to the control signal from a 
control section 20 at this time while it changes into three-phase-circuit alternating voltage 
the direct current voltage impressed from DC to DC converter 38 or the dc-battery 40 and 
supplies it to a motor 46. 

[0046] Actually, the inverter 44 is constituted considering six switching elements (for 
example, the bipolar form MOSFET (IGBT)) as a main circuit component, and has changed 
the switching operation of these switching elements into the amplitude of a request of the 
impressed direct current voltage, and the three-phase-alternating-current electrical 
potential difference of a frequency by being controlled by the control signal from a control 
section 20. 

[0047] The motor 46 consists of for example, three phase synchronous motors, is driven 
with the power supplied through the inverter 44 from the fuel cell 36 or the motor 46, and 
makes a driving shaft (not shown) generate torque. The generated torque is transmitted to 
the axle (not shown) of an electric vehicle through a gear (not shown), and gives revolution 
driving force to a wheel. Thereby, driving force is given to an electric vehicle and it is made 
to run an electric vehicle. 

[0048] Moreover, the accelerator pedal position sensor 22 detects the accelerator opening of 
an electric vehicle, and sends the detection result to a control section 20. 
[0049] On the other hand, the control section 20 is equipped with CPU20a, ROM20b, 
RAM20c, and 20d of input/output port. Among these, CPU20a performs a desired 
operation according to a control program, and performs various processings and control. 
Moreover, ROM20b stores beforehand the above-mentioned control program, the control 
data used in case the above-mentioned operation is performed, the data of the output 
current-output voltage property which made the parameter the quantity of gas flow of a 
fuel cell 36 mentioned later, the data of the output current-output power property which 
made the charge (SOC) of a dc-battery 40 the parameter, etc. RAM stores temporarily the 
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various data obtained by having performed the above-mentioned operation, input/output 
port inputs the detection result sent from various sensors, and tells CPU20a - according to 
the directions from CPU20a, a control signal is both outputted to each component. 
[0050] Then, the processing actuation in the fuel cell system of this example is explained in 
detail, using the flow chart of drawing 2 . 

[0051] Drawing 2 is a flow chart which shows the flow of the processing actuation in the 
fuel cell system of drawing 1 . As shown in drawing 2 , a control section 20 incorporates 
first the accelerator opening detected by the accelerator pedal position sensor 22 (step S10). 
A control section 20 can detect the hope of the operator whether you send what power to a 
motor 46 through an inverter 44, and want to run an electric vehicle by this. Then, a 
control section 20 computes the power (demand output of an inverter 44) which should be 
supplied to an inverter 44 from the incorporated accelerator opening (step S12). 
[0052] Moreover, a control section 20 incorporates the flow rate of the hydeogen-rich gas 
which is fuel gas detected by the flow rate sensor 32 as a quantity of gas flow (step S14). In 
addition, you may also incorporate the flow rate of the air which is oxidation gas detected 
by the flow rate sensor 34 as a quantity of gas flow instead of incorporating the flow rate of 
the hydeogen-rich gas which is fuel gas, since there is fixed relation to the amount of the 
hydrogen used by electrochemical reaction and oxygen as the formula (4) showed. 
Moreover, you may make it incorporate both the flow rates of hydeogen-rich gas and air. 
[0053] By the way, as mentioned above, the data of the output current-output voltage 
property which made the quantity of gas flow the parameter in a fuel cell 36 are stored in 
ROM20b in a control section 20. 

[0054] Drawing 3 is property drawing showing an example of the output current-output 
voltage property which made the quantity of gas flow the parameter in the fuel cell 36 of 
drawing 1 . In drawing 3 , an axis of ordinate expresses the output voltage of a fuel cell 36, 
and the axis of abscissa expresses the output current. 

[0055] If the output current-output voltage property of a fuel cell 36 is changing with the 
flow rates (quantity of gas flow) of the fuel gas which flows into a fuel cell 36 and it is 
decided that a quantity of gas flow will be a certain value as shown in drawing 3 , the 
output current-output voltage property in the quantity of gas flow will be decided uniquely. 
In drawing 3 , the quantity of gas flow serves as properties Fl, F2, F3, and F4 at small 
order. 

[0056] Therefore, the output current- output voltage property in the quantity of gas flow is 
stored in ROM20b for every quantity of gas flow. Then, a control section 20 reads the 
output current-output voltage property corresponding to the quantity of gas flow from 
ROM20b in a control section 20 based on the incorporated quantity of gas flow. And a 
control section 20 computes the highest point of the energy conversion efficiency in a fuel 
cell 36 from the read output current-output voltage property (step S16). 
[0057] Here, the energy conversion efficiency in a fuel cell 36 can be acquired as a product 
(rate of generation efficiency x gas utilization) of the generation efficiency in a fuel cell 36, 
and the rate of gas utilization. On the other hand, generally, in a fuel cell, the generation 
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efficiency is proportional to the output voltage, and the relation that the amount of 
required fuel gas is proportional to the output current is known. Therefore, the product of 
the generation efficiency and the rate of gas utilization in a fuel cell can be transposed to 
the product of output voltage and the output current. That is, in other words, the energy 
conversion efficiency in a fuel cell can be expressed as a product (output voltage x output 
current) of the output voltage and the output current in a fuel cell. 

[0058] therefore - for example, when reading appearance of the property F2 in drawing 3 
is carried out as an output current-output voltage property corresponding to the detected 
quantity of gas flow, in the output current-output voltage property F2 which carried out 
reading appearance, a control section 20 computes the point Pm with which the product of 
output voltage and the output current becomes the largest, and considers the point Pm as 
the highest point of an energy conversion efficiency. 

[0059] In addition, since the product of the output voltage and the output current in a fuel 
cell is equivalent to the output power of a fuel cell, the biggest point of the output power of 
a fuel cell turns into the highest point of an energy conversion efficiency. 
[0060] In this way, if the highest point of an energy conversion efficiency is computed, a 
control section 20 will determine the computed point as the point of a fuel cell 36 of 
operation (step S18), and will compute the output power of the fuel cell 36 at the time of 
operating a fuel cell 36 on the point of operation (step S20). 

[0061] In addition, a control section 20 may perform mostly processing of steps S10 and 
S12, and processing of steps S14-S20 by synchronization, and after one processing is 
completed, you may make it start processing of another side. 

[0062] Next, a control section 20 subtracts the output power of the fuel cell 36 computed at 
step S20 from the demand output of the inverter 44 computed at step S12, searches for the 
difference (step S22), with [ the difference ] zero [ or more ], it progresses to processing of 
step S24, and with [ control section ] zero [ less than ], it shifts to processing of step S32. 
here, the demand output of an inverter 44 should supply everything for a difference being 
zero or more only by the output power of a fuel cell 36 - even if that the condition that 
there is nothing is expressed and a difference is less than zero supplies the output power of 
a fuel cell 36 to an inverter 44 - power -- in addition - a complementary - stripes - it may 
be unacquainted and the condition is expressed. 

[0063] Then, when a difference is zero or more, a control section 20 incorporates first the 
charge (SOC) of the dc-battery 40 detected by the SOC sensor 42 (step S24). 
[0064] By the way, as mentioned above, the data of the output current-output power 
property which made SOC the parameter in a dc-battery 40 are stored in ROM20b in a 
control section 20. 

[0065] Drawing 4 is property drawing showing an example of the output current-output 
voltage property which made SOC the parameter in the dc-battery 40 of drawing 1 . In 
drawing 4 , an axis of ordinate expresses the output voltage of a dcbattery 40, and the axis 
of abscissa expresses the output current. 

[0066] If the output current-output voltage property of a dc-battery 40 is changing with 
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SOC and SOC is decided as shown in drawing: 4 , the output current-output voltage 
property at that time will be decided uniquely. In drawing 4 , it is Gl, G2, ~, G5 at the 
small order of SOC. Therefore, the output current-output voltage property in the SOC is 
stored in ROM20b for every SOC. 

[0067] Then, a control section 20 reads the output current-output voltage property 
corresponding to the SOC from ROM20b in a control section 20 based on incorporated SOC. 
And a control section 20 determines the output voltage required of a dc-battery 40 based on 
the read output current-output voltage property from the difference of the demand output 
of an inverter 44 and the output power of 36 which were obtained at step S22 (step S26). 
[0068] When reading appearance of property G3 in drawing 4 is specifically carried out as 
an output current-output voltage property corresponding to detected SOC, a control section 
20 computes the point with which the product (namely, output power of a dc-battery 40) of 
output power and the output current becomes almost equal to the difference of the demand 
output of an inverter 44, and the output power of 36 in the output current-output voltage 
property G3 by which reading appearance was carried out. Now, supposing the point is Pn 
at drawing 4 , the output voltage Vn of the dc-battery 40 in the point Pn will be determined 
as output voltage of which it is required by the dc-battery 40. 

[0069] Next, a control section 20 controls DC to DC converter 38, and it adjusts it so that 
the output voltage of DC to DC converter 38 may turn into output voltage determined at 
step S26 (step S28). adjusting the output voltage of DC to DC converter 38 in this way, 
since the output voltage of DC to DC converter 38 is impressed to the dc-battery 40 and the 
inverter 44, respectively - the output voltage of a dc-battery 40 turns into output voltage 
determined at step S26. Therefore, from a dc-battery 40, the power which is equivalent to 
the difference of the demand output of an inverter 44 and the output power of a fuel cell 36 
which were obtained at step S22 as output power will be outputted. 

[0070] Then, a control section 20 controls an inverter 44 to consume the power equivalent 
to the demand output of the inverter 44 computed at step S12 by the motor 46 through an 
inverter 44. Consequently, while the power outputted from the dc-battery 40 is supplied to 
an inverter 44, the power (namely, difference of the demand output of an inverter 44 and 
the output power of a dc-battery 40) of the remaining parts is pulled out from a fuel cell 36, 
and is supplied to an inverter 44 (step S30). 

[0071] That is, when a control section 20 performs the above control to DC to DC converter 
38 and an inverter 44, the output power computed at step S20 will be taken out from a fuel 
cell 36, and a fuel cell 36 will operate on the highest point of an energy conversion 
efficiency of operation. 

[0072] On the other hand, when the difference of the demand output of an inverter 44 and 
the output power of a fuel cell 36 which were obtained at step S22 is less than zero, a 
control section 20 incorporates SOC of the dc-battery 40 detected by the SOC sensor 42 like 
the case of step S24 (step S32), and it judges after that whether the incorporated SOC is 
less than 100% (step S34). It progresses to processing of step S36 as what can still 
accumulate power in a dc-battery 40 when SOC is less than 100% as a result of a judgment, 
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and when SOC is 100%, it shifts to processing of step S42 as what cannot accumulate 
power in a dc-battery 40 any longer. 

[0073] When SOC is less than 100%, a control section 20 reads the output current-output 
voltage property corresponding to the SOC like the case of step S26 based on incorporated 
SOC, and determines the output voltage required of a dc-battery 40 based on the output 
current-output voltage property from the difference of the demand output of an inverter 44 
and the output power of a fuel cell 36 which were obtained at step S22 (step S36). 
[0074] The same with having mentioned above, when reading appearance of property G3 is 
carried out as an output current-output voltage property corresponding to detected SOC, 
specifically, a control section 20 computes the point with which the product of output power 
and the output current becomes almost equal to the difference of the demand output of an 
inverter 44, and the output power of a fuel cell 36 in the output current-output voltage 
property G3 by which reading appearance was carried out. Under the present 
circumstances, unlike the case of step S26, since the difference of the demand output of an 
inverter 44 and the output power of 36 is less than zero (namely, negative), the product 
(namely, output power of a dc-battery 40) of output power and output power will compute 
the point used as negative. Power is being accumulated in a dc-battery 40 and it is said 
here that it is carrying out for the thing semantics of saying [ that the power outputted 
from a dc-battery 40 serves as negative ]. Moreover, since the output voltage of a dc-battery 
40 does not serve as negative as shown in drawing 4 , the point with which the output 
current serves as negative will be computed. 

[0075] Then, now, supposing the point is Pr at drawing 4 , the output voltage Vr of the 
dc-battery 40 in the point Pr will be determined as output voltage of which it is required by 
the dc-battery 40. 

[0076] Next, a control section 20 controls DC to DC converter 38, and it adjusts it so that 
the output voltage of DC to DC converter 38 may turn into output voltage determined at 
step S36 (step S38). Consequently, the output voltage of a dc-battery 40 turns into output 
voltage determined at step S26, and power will be accumulated in a dc-battery 40. That is, 
from a fuel cell 36, power will be pulled out and the power equivalent to the absolute value 
of the difference of the demand output of an inverter 44 and the output power of a fuel cell 
36 which were obtained at step S22 among the output power will be accumulated in a 
dc-battery 40. 

[0077] Moreover, a control section 20 controls an inverter 44 to consume the power 
equivalent to the demand output of the inverter 44 computed at step S12 by the motor 46 
through an inverter 44. Consequently, the power (namely, the remaining power to have not 
been accumulated in a dc-battery 40) which is equivalent to the demand output of an 
inverter 44 among the power taken out from the fuel cell 36 is supplied to an inverter 44, 
and is consumed by the motor 46 (step S40). 

[0078] Therefore, when a control section 20 performs the above control to DC to DC 
converter 38 and an inverter 44, the output power computed at step S20 will be taken out 
from a fuel cell 36, and a fuel cell 36 will operate on the highest point of an energy 
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conversion efficiency of operation. 

[0079] On the other hand, when SOC is 100%, a control section 20 reads the output 
current-output voltage property corresponding to SOC=100%, and the output voltage 
required of the dc-battery 40 in case the output power of a dc-battery 40 is set to 0 is 
determined based on the output current-output voltage property (step S42). 
[0080] That is, for example, in the case of drawing 4 , since the output current-output 
voltage property corresponding to SOC=100% is a property G5, reading appearance of this 
property G5 is carried out. A control section 20 computes the point with which the output 
power (namely, product of output power and the output current) of a dcbattery 40 is set to 
0 in the output current-output voltage property G5 by which reading appearance was 
carried out. Since the output voltage of a dc-battery 40 does not serve as negative as shown 
in drawing 4 , the point with which the output current is set to 0 will be computed. 
[0081] as shown in drawing 4 , it comes out and the point with which the output power of a 
dc-battery 40 is set to 0 is determined as output voltage which is Ps and of which the 
output voltage Vs of the dc-battery 40 in the point Ps is required by the dc-battery 40. 
[0082] Next, a control section 20 controls DC to DC converter 38, and it adjusts it so that 
the output voltage of DC to DC converter 38 may turn into output voltage determined at 
step S42 (step S44). Consequently, since the output voltage of a dc-battery 40 turns into 
output voltage determined at step S42, the output power of a dc-battery 40 is set to 0, and 
it also becomes that power is outputted from a dc-battery 40, without accumulating power 
in a dc-battery 40. 

[0083] Furthermore, a control section 20 controls an inverter 44 to consume the power 
equivalent to the demand output of the inverter 44 computed at step S12 by the motor 46 
through an inverter 44. Consequently, from a fuel cell 36, without taking out the power 
equivalent to the demand output of an inverter 44, and being accumulated in a dc battery 
40, an inverter 44 is supplied and it is consumed by the motor 46 (step S46). 
[0084] In addition, to the last, the power taken out from a fuel cell 36 in this case is the 
power equivalent to the demand output of an inverter 44, and is not necessarily in 
agreement with the output power computed at step S20. Therefore, a fuel cell 36 may 
operate on the points of operation other than the point of operation determined at step S18. 
[0085] By the way, in the above explanation, although especially the control to the pump 
26 of a control section 20 was not described, a control section 20 controls a pump 26 as 
follows, for example, and adjusts the amount of the fuel supplied to the refining machine 
28. That is, a control section 20 adjusts the amount of the fuel supplied to the refining 
machine 28 according to the average for the past several seconds of the actual output 
power from an inverter 44 to a motor 46. Or you may make it adjust the amount of a fuel 
according to an accelerator opening (namely, demand output of an inverter 44), and may 
make it adjust the amount of a fuel according to SOC of a dcbattery 40. Or you may make 
it adjust the amount of a fuel combining these. Moreover, a pump 26 may be controlled 
simply to supply the fuel of a constant rate to the refining machine 28. 
[0086] Now, according to this example, except actuation at step S46, as explained above, 
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since a fuel cell 36 can be operated on the point of operation with the highest energy 
conversion efficiency, the energy conversion efficiency of a fuel cell 36 can be made high, as 
a result the generation efficiency and the rate of gas utilization of a fuel cell can be made as 
high as both possible. 

[0087] In addition, this invention can be carried out in various modes in the range which is 
not restricted to the above-mentioned example or the above-mentioned operation gestalt, 
and does not deviate from the summary. 

[0088] In the above-mentioned example, the data of the output current-output voltage 
property which made the parameter the quantity of gas flow in a fuel cell 36 are 
beforehand stored in ROM20b in a control section 20. A control section 20 Based on the 
incorporated quantity of gas flow, the output current-output voltage property 
corresponding to the quantity of gas flow is read. From the read output current-output 
voltage property, the highest point of the energy conversion efficiency in a fuel cell 36 is 
computed. Furthermore, the computed point was determined as the point of a fuel cell 36 of 
operation, and the output power of the fuel cell 36 at the time of operating a fuel cell 36 on 
the point of operation was computed. However, this invention is not what is limited to this. 
For example, the data of the highest point of the energy conversion efficiency in the output 
current-output voltage property corresponding to the quantity of gas flow are beforehand 
stored in ROM20b in a control section 20 for every quantity of gas flow, a control section 20 
carries out reading appearance of the highest point of the energy conversion efficiency 
corresponding to the quantity of gas flow, and you may make it used for it from ROM20b in 
a control section 20 based on the incorporated quantity of gas flow moreover, corresponding 
to the quantity of gas flow, the data of the output power of the fuel cell 36 at the time of 
operating a fuel cell 36 on the highest point of an energy conversion efficiency of operation 
are beforehand stored in ROM20b in a control section 20 for every quantity of gas flow, and 
a control section 20 carries out reading appearance of the output power of the fuel cell 36 
corresponding to the quantity of gas flow, and you may make it used for it from ROM20b in 
a control section 20 based on the incorporated quantity of gas flow 

[0089] Thus, the content of processing in a control section 20 is mitigable by using the data 
stored in ROM20b in a control section 20 as the data of the highest point of an energy 
conversion efficiency, and the data of the output power at the time of operating a fuel cell 
on the highest point of an energy conversion efficiency of operation. 

[0090] Moreover, in the above-mentioned example, although a methanol and water were 
supplied to the refining machine 28 as a fuel 24, this invention may not be limited to this, 
may be replaced with a methanol, and may be methane, ethanol, natural gas, a gasoline, 
gas oil, etc. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the fuel cell structure of a system as one 
example of this invention. 

[Drawing 21 It is the flow chart which shows the flow of the processing actuation in the fuel 
cell system of drawing I . 

[Drawing 31 It is property drawing showing an example of the output current-output 
voltage property which made the quantity of gas flow the parameter in the fuel cell 36 of 
drawing 1 . 

[Drawing 41 It is property drawing showing an example of the output current-output 
voltage property which made SOC the parameter in the dc-battery 40 of draw ing 1 . 
[Drawing 51 It is the block diagram showing the conventional fuel cell structure of a system. 
[Drawing 61 It is property drawing having shown as a parameter the amount (quantity of 
gas flow) of the fuel gas to which the relation of the output power and generation efficiency 
in a general fuel cell is supplied by the fuel cell. 

[Drawing 7] It is property drawing having shown relation with the amount of fuel gas 

required to generate the output power in a general fuel cell, and its power. 

[Description of Notations] 

20 -- Control section 

20 a -CPU 

20 b -ROM 

20 c-RAM 

20d Input/output port 

22 - Accelerator pedal position sensor 

24 - Fuel 

26 - Pump 

28 -- Refining machine 
30 - Air 

32 34 -- Flow rate sensor 
36 - Fuel cell 

38 - DC to DC converter 

39 " Diode 

40 Dc-battery 
42 - SOC sensor 
44 " Inverter 
46 " Motor 

120 " Control section 

122 Accelerator pedal position sensor 

124 - Fuel 

126 - Pump 

128 -- Refining machine 

130 "Air 
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136 ~ Fuel cell 
169 - Diode 
140 " Dc-battery 
142 - SOC sensor 
144 - Inverter 
146 - Motor 
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SWCDBDO^^ Vh*»saiTJ:3I=r^«, JtK 
U^ctd««'jai^f7«5Ci:IZJ:-Dr. ««^;tt^^CD 
J: e tttMttft •< V h Ti^ft ^ i: t ^ y. J*! 

[0 O 29) 

[XWttffeOSHSJ 3fesg^ii, !UT(D<£dttft!!(J)a*«^ 

^gl^lSirlT^-S^U f-O^-SOSEiaiZ 
<t^T. ^S^&IEtDH^T^f^^dlZT** 
C0O303 C0)«tdlI35l UL35 3 0)**«%;fc^:a 

[0031 3 

Coo 3 23 YtiTI^ SHI=sSTttHS»«fii;^yA 0) 

£:1rVtf3 2, 34fc, £S|3l«5ft3-6 fc % DC/DC3 
COO 3 33 r072 6tt. $>JftiS8 2 Ofcifc C^anfe^ 

iz J: -a r*«Jfti * c t J: y, j< 57 - * fcr o 
2 a «3tx s 2 e iz m?s t 

Co 03 43 £fc3C«2 8fct «*|S|2 4 ^ LTttiS Ztitz 
*7kVX$ S-)\,fr<=>. 5^(1) !Iif,T-X5y- JUO)* 
5*5.BiKJ5JCIZJ:-dT, M«MTM*UvfM 

CO o 353 

CH30 H + H20— * 3H2+ C02 ••■ (1) 

C0 0 363 TO5tt3 6lt 2ftH«2 8lZT^^?tl 

5.3 0^ «S5=£»3-*»fttf;*fc LTSALT, * 



(2) - (4) iiSyjrd^Rfb^SJC^fiJttLK ^ 
[o o 373 

H2 -» 2 H 2 e- ( 2) 

2H«+2e- + (1/2) 02 H20 - (3) 

H2 + (1/2) 02 -> H20 (4) 
CO 0 3 83 a^JfcfeJirfcUTI*. l*U^;fc3 6te[Ib* 

r«-m-e;i/0)ftv- Fizmis**!, & (2) ii^tjs/s 
tt.as, 2: (4) ii*#.tt%;fe£#Tai£o5;cr 

[0 0 393 S5ttVV3 2tt. Jt**^;ti3 6<\0)*?!; 
U 2S2«Otr3 4|J, ^^5^3 6/S(J)S£s« 

IS»&^iStti^SSvC)5RS^^ai LT. rti^tk. ^oXft 
&?lt. ?K^U -y^tf ^\*S^(J)25S:^[gg«j 

C004Q3 ^^;tt3 6|Ztt. DC/DC□Vy^-■5^ 

!fl£ t^Tfcy. «l^^;<l!3 6r5g^?tir=^7Dtt. DC 
/DC3V/V-5 3 8^^> l/T^^/W5 4 4|Z#*S£ 

4i^fc«iz, «tf:j;,Ttt;i v^U 4 oizfcflUSSti 

C0O4 13 DC/DC3Vrt-58 8tt. «5«^;ti3 

H 3 D"«> L T-TV $ 4 4 Rtf 5^ U 4 O IZ^J 
izep^DT^* C0)fc.5 % DC/DC3VM-538tt. 

S'janS2OA>*0)*'janf=^|zftT>T. SJE3t^U53SU 

C0 0 423 5-f^-K39tt. DC/DCUVM-3 

3 Bfii^-f 5 4 4 l^ySy^ U 4 OIZM L-^IpJIZ 

0^^3ft^2S^5>J;dlZ LTL»^ 
CO 0 4 33 /^5 :l J4 0tt. »5^^}tt3 6fiJiD«jg^ 
tl^73T>. te^lZJroTtt^E-^ 4 6j&>£-f 

4 4^LT@)^^tl^^7^^S« Lfcy. S.«^^/= 

^73^ ■< vm-$4 4izfi*isLfcyr*-. 3tSM5wr 
tt. z:^^$it!fcLT$'Ss^;tt^o)/^y^y 4 oemvr 

Ci:t>T?5>, C<Dv^^^ , J4 OCD^HfiSStt. ^Sv£ 

i*mO)T-a??t»^)Sf7^^ BP^. T^JlS^^^Sfl)^ 
ma$tl^>^^;ti3 SCO^iffiSS^CflZct-D 



(0044) SO Ct Vtf4 2U. /^V7 'J ^ O 0)5231 

t (soo ^taaiLT, ^tot^aifsm^^j^s on 

£l*ftHUL SO CirVtM 2I1. M^tU^O 
lZfcl:>£32^ ■ K^^^^iiSt^rBTt^^SroSOC 
^-5Tfflrf?^TfeU. S'JSi2S2 Oil. C0)ttSii5£ 
©II ITM^tU 4 oa^M^Xfilz^yss^ru 

oo)^wjao)iitS^5BJ2:T*itm-tvtnr J;^. so 

C-fcVtt4 2£fl|jd!T 5J:3lz LTt,Rl>. ZKD*££, 

^so^dizr*- 

u 4 o-a 1 * mis * *i.fe^^)iz.ct 4 6 

-5 3 8t>M yfU4 O^^ePjUD^tlfcCSiin^ii^. 3 
♦8?2;Ei&JElZ3:Jfc UT^-2 4 6|Z#JST5> fcJtlZ. Z 

$'jai^2 oz)>iD(D*y»ff^iz'^or. 
eir-susr* 3fl553S^S0)J5il C^P.SIzii visits) 
&tfJ3;B»££flg5T£:: til JToT. ^-546T?g^ 

[o o 4 6) §ep«irn. •< ://'-£ 4 4ii. 6iB<j)^-f 

7f >i7ft? (ft»J*Jl, /W^-7)gMOSFET (I 

M n J: t> Ttfjan $ * * iz Jt y , ep&o * ft 

C0047) ^--94 611. ZI8fSJW^-5T 
ttti ZtiTHV* **MI^;ti!3 6^-54 BA»&-f>^ 
-5445^ LTmfS^fcfc^lZJr^TS&ta^ftT. 
ISM tt (S^-BT) II h hO^SiZKZ. &£2t\tz 

ctuz^y. &m \zm^7jn^ * r, *t^m 

C0O 483 Ztz. TO'bhiQIWWs V-tVtJ-2 
2 1*. ^&3as<DTP9-fcJl/63JK£teaiLT, f-<D!*£fl 
>s*«*'jan»2oiz5ii^ 

[0O49] S'jaiS?20ll, CPU20eV. R 

OM20bV», RAM20cV. XiilM-h2.0d5 
<BATL*^« CQoTfc, CPU20ell S'J$>7P£77 

ff«d. Ztz* R0M20btt, £\ZLtzXW7UO=? 

^-airt^jEfcrno^-s^ Mv7U4 0(ox^t 

tDy-5»tt LTt>£>. RAMI1. J:I5SSS 



^^ffifsm^ATb Lrcp U2 oe lzft£*&|z, cp 
U2 o eft»pj0)}gi^iz^-DT. eftjdissizgqaifses 

[oo5o] t*tii. &&i%m<r>tm*ki&t>?>5-L \z 

(0 0 5 1) H2I1D i tMxw&AttXTL lZtSVZte 
«tdir. a?. *yai5?2o^7 7 c?-t;u^5Ji^^S'9V 

1? Vtt 2 2 IZ J: o T^ffi i* t\tz TO -t j WJR S?S y 
Ut";7S10) „ CtllZJt-DT, -f>/V-$4 45 
n LT^E- 5 4 6 |Z t"0)|gJR<D%^56ii-a T*R6M 
££fi2t!f=l*6>fcL^Eir^C>*fcS^ *«JS>2?2 Otf 
l**DT*CfctfT?*, rCT, $«ja»3S2 0tt. t<DB 

v\hA*tz7 0iz)\>r&mfth. a v/^-54 4iz«is?"N 

(^fV^-5 4 4(J)5^) £StiiT* 
";7S 1 2) . 

[0O52] 5^:. SU3P5520H, 2S2 1 V 3 2 |Z<t 

■3 r«*ai ^= esm tj *r s u y ^ ^"^ cdsss ^ 

(4) T-m LtzJi5\Z&ZZit¥JafZT'mi^t\Z>*Z;k 

*^ ^o)5uS^B? y i^ci^ft y iz. 5ss-irvtr3 

*\Zj;^Tte!Z$t\tzEi<t15XT$> ^>SSs(D5S!S5iJ ^ 

^sssO)5ss^«Jz^y:iA€<i:diz Lrtfiu. 

[0 053] U^T. W^LfectdlZ. *'jaP5$2 0l*] 
(DROM2 O blZll. «!^^;ti3 6|Zjfc!^^. «^25!S: 

[0 0 54] MI3J1I»)1 <DJWI^^;t!!3 SlZ&tf*, fi*^ 
^T^ttiTR ©3|Z*3t^r. S?i6lllt««^;ft 3 
tO 0 55) M)3lZ^r Jt dlZ. i*!*^;t!!3 6 0)iii7D^ 

ss-ai^^H^^n, »*w^3 6iz2sA?nott:^t) 
*&E*mas-:atf)izaa*. S3Tii. Jb'^sskdi'j^ 

L^filZ. >§1^F1, F2, F3, F4t^-3TL^. 
C0056)tt^T. ROM2.0b|Z|l. *#>13SM 

IZ, rO)^^5S5Sra)iti±)^5S-iii^i^JE^133!)5«irt^ 

*i-TLv%. r:T, $ya>59 2oii, is? yiA^^^^ j^sgj; 
lz^lot^T. ^o)tf^siz«xsL^ai^)^5i!-ai^ 

JE^^'J^552 or*}0)ROM2o bfij^lfi^ai?', 
LT, *'JSP55 2 0tt. t<ni%?y&Ltzii!>-fttti-!Z?}^ 
JEMtSa>e. «!W^;tt3 eiZfcl^^X^^l/^S^SO; 



C0O57) CZT\ J»^;ti3 6ir^l^oX^Jl4*S: 

-#lzt*tt*§;tti::fci>TI2. r<D?S^5ai32tt 

[0 0 58) Jt-dT, ixll t*ai**i*:;tf*5iiS:IZtt 
f 2 tflff^ai HMSOU r<D!ff*aiL 

^as^^-ai^EMmF 2Iz*>ut. a}*>^s tai 

too 5 9] tt*>, «fi^^ir^^c>ai^^/±i:£ti^ 

coai^^^ost, * ,n v h #x * ji/^a&so 

[0Q60] cd LTX^|,*3C&JB)35(DSt,;s;u*W 
Vh?£SaiLfc?>. *'jaP2*20|;L ^(DSa* LfctfW V 

7S18) . ^C)&ft^VhTt*tt^3tb3 e^taf** 

-e^^^tD^^jtuseoai^^^sair^ <*?v 

7S2 0) . 

tooei] fcfc, &«jan3$2 0li. s 

COO 6 2) 5*|Z, Mai9 2 0tt % 7f-/7S12TS 

oT©ai^*irr»*i4^i;tt3 6oai^)^^^insLr. r 

11, ^tv7s2 4 0)aaJiizii&. osfc?sr& til*. 
t-;7S3 2 0)afl5IIZ#fjT*. £CT\ XtfOJUJbT 
& ZtHoZt 11. -f ^-$4 4 0>S3fiai^6jJ?5«^ 
;63 O^iii^^^TttlffL^&tlttL^a** tTfc 

SA50Sfc;grfc Ztl^oZtl** «*^^5ft3 60)ai 
^€-fV/W5 4 4|zmfg LTfc, **HftJ>ttassfc-D 

COO 6 3] tCT. 2tfOJa±©*6. 3^252 0 

12, ay, -soc*vtMsi::jt<3Ttftffldftfcjiv7 

U4O0)3t5« (SOC) (^7-;7S2 

COOS43 tC^T. 1*iSLfcJtdl=. S'JSnS* 2 Ort 
(DROM20blZtt. /l97 l J4 0|r£lj$. S O 



tO O 65) fl)M?y'j4 OlZfcl}*. SO 

c^^7^-5i: L£ai73^-ai?D^Et=mcf)-1?J£ 

^-ai^^EH^iisociZct^r^rtLT^u. so 

ctfjaatitf. *(Di:£a)ai?3*S25-ai*>^E*mtf- 

&t$l=3tft «. H4T-I1. SO C0)*h2tim\ZG 1, G 
2. G5 kttoTL^. ?2-dT, ROM20b|Z 

ii. so ceiz. ^cosocrcoai^ist-ai^i^s 

to 0 67) tcr. ?uai?92oii, jbu&a^soc 
irs-3-L>T. f-cDsociifcuc t^ai^ss-ai^^E 

i§t££S'ia'2$20|*]OROM2 ObjEP^SH^ai?-, f-L 

*'ja>552 oi^ ^-cD^^ai Lr=ai^2s-ai^)^iE 

4 40^#ai*fc3 6(Dai^?3i:<DgA>*. rtvf'J 

4 oizs#£*i*ai7D^E£s*:s:T* (^f';7S2 

6) . 

tO 0 68) A^ftirtt. t*ai£*l/rSO CIZ 

MJ5Lfcairt«S-tt:b*J!£H-t£J: L7\ E4|=asl« 

/197 :| J4 OtDai^EV Mvr'J 4 0|ZS*^ 

10069] J^IZ, ^252011, DC/DCZIV/W 

5 3 B«Uai LT. 3 80)ai^ 

E65 % ^t^7S2 eT^srt^ai^^Eir ^^>J:5ir 

iHSir^ (^7";7S2 8) , DC/DC3 >yS-^3 

e^ai^i^Ett/^^U 4 o&tf-f 4 4|z^t» 

^jhePllD.^ *lTL>5>fc«?K DC/DCZj^^-5 3 8<D 

ai^E^C0)j:dl3lP]ST*C t J;?L /^y'j4 

ocoai^^Eut. y S2 eT^SLfzas^^Eii 

7f-;7S 2 8TfSfetifc-f 4 4 0>3f3jiai2ifc 

«s^;ti!3 eoai^^tcosiiis^g'^^^zp. ai^i 

t0 0 7 0) tCT, Hfl92t)tt, ^t-;7S1 2T 
SaS L fcW V M— 5 4 4 OS^ai^CIB^ T 5>€i^^ 

„<v^ - 5 4 4 l r ^ - 5 4 6 t;Bs r $ j: d iz, 
e>ai^?ti/z^^jtt-r vm-54 4iz«ig?^^k« 

Sy cD^O)^^ (BP*. WVy^-9 4 4 cogssai*) 
kMyyU 4 OtDai^^JttDg) 11, «*l^^;ti366J 
65l^ai^tiT. V/^-5 4 4|zftUS**l* (^^y 



7S3 0) . 

[0 0 7 1 ) BP*. $'jaP2*2 Ob\ DC/DC3VM- 

5a 8&e/-r:^-54 4iz*j t. ±!5o)ctdtt* , ia'« 

fittQCfclZj^T, J*tt^;i!!3 6&)ibli. ^T77S 
HTiMtroCfclZtf*. 

[0Q72] ^rf7S22T^e)^MV^- 

* <r>&#&?) k&W&b3 tc)&tfo 

fi)«JZ. SO Ct Vtt4 2l=J:-DT«aid4lfc^ VyU 
400)SOC?£»ya* Wfv7S32) , * tJ)tl. 

wix?% (7777S34) . *us:<oism. soc*m 

0 0%3c;ST35 5>^^Htt. yVyyU4 0|Z*fc/r«§7]i!P 
SttTS^fcCDi: IT7t^7S3 6 <D&5I IZii S 
OCft5lOO%T6 12. ^yr'J^OHtttS 

[0 0 7 3] SO Ctf 1 0 0 96Sfc;3<7)*g^ ^5520 
li, 7T77S2 6<D*g£rfc|s)«lZ. »-y-ia^soc 
1ZS-3HT* TOSO ClZttiC LftttM3B-tt^3«E 

wia«»*a5U *c>ai:7^55-ai7^5*!ttiz3oi* 

T\ 7rv7S2 2r^e>^fe-f 4 
^)i:».iy*3*3 6(Dai^%^ i:<D£6^. ^y?U4 O 
IzSsKSti^aiT^JE^&ST* (7t-;7S3.6) . 
[0 0 7 43 ^rtttfllZtt, &J jU*. «LH L7=<Di:r=!S 

iz, «ati?^^sociz«^L/=ai^^2s-ai^^s^ 

tth LT^teG3di|fl*ai£:h?z*6^ *«jai2?2 0tt. 

T, ai7]^7^ai7^35li:<J)ttJ!)S. ■< V/V- 5 4 40)S 
3tai73 fcttMl^itt 3 6 <»tittm-tok <DSlZfti3S? L <■« 

^aw vh^sair*, c<ora. 77^7S26(o^ 

•< VM - 5 4 4 (DSs&iii*) J: 3 6 Oitl^J^D 
7^73 (BP** ytv^'J 4 0 0^7^20 

tt^tfw'vh^saiTfccfciz.tt^ czr, /tv^u 

4 0ft^£ii^3S-ti^7DA5S. fcfc^fc^d Cfcli. 
^ij 4 0|Z^*jtfStt*:h*i:l>d ^fcStt LTU^ 
3t.fc. [5)4|Z7rT<£dlZ, 4 0<7)ai*>€§/IttS. 

SttT*CfclZtt£. 
[0075] tzr, rotfW VhtfIg|4|ZP r? 

5 ^^T^t. ^-CJ)<n-f V h P r Tfl)Myr'J 4 OCDai 
7JlSVr^ yVyrU 4 0 |ZS# S **ai7^&£ i: L 

[OQ7 6] JftlZ. *'jai2&2 OI*. DC/DCZJVM- 
53 8^«jaiLT. DC/DC3V/^5 3 8 0)tfS7^ 

IflSST* (^f-^7S 3 8) . C(Dlg^ M^t'J^O 



0>aS2)*EI;t, *5^7 S 26Ta:E L/=ai7^EIZtt 
y, M-^7 : U40|Zl^^i65S«?^^Ci:IZ^C). BP 

CDS^iJi73 fc 3 6 OttT^* i: CDS OtettfiSl: 

[0077] S^. S'J^SS 2 0.1*, ^7V7S12TS 

4^rr UT^-54 6T;BftT^>J:dlz. ■< 
4«iJ«pr^* &tt%3i!!3 6&>£ 

5Ry£ti?n/=^73<Dd^. -J-VvW5 4 4 0)S^iti73lZ 
tB^T**^> (BP*. yV;f'J40|:iS^ti<i:ft>^: 
SUCD^CD^TD) 44lzmiS^^T. 
5 4 6TiB©*:h* (7t";7S40) . 
[O O 7 8] ft-aT* S'J«»2P2 Ofli, DC/DC3VM 
-53 8R^-f>^~5 4 4jZ«U. ±l£0>J:oKM& 
^fittdCirlZ^T, JftMSfrS 6A>e.tt. 7s9-v7 

s2orsai L/*=iti73^^^yai?^oci:iZ3icy. 
y hTt&ftTfcCtlztt^ 

[0079] -73. SO Ctfl 0096(D*g£fct S'J?025 
2 0fi). SO C« 1 00*>|Z**jC tfcai7^«2lS-ai7^« 

J5Et=t13£ia*aiU rOtti7^iS;-ai7^jE£?t£iZ£-3 
L>T» yV-^T 1 'J 4 0 0)iti 7^)^73 ftiO ^V^ 

7>J4 oizs^^ti^aiT^^E^srr^ (7777s 

4J2) , 

COO 80] BP^ % #J^15. 14 0)^11 SOC=1 

o 096iz«jc Lfcai^*J!6-ai^*jE»tatt».tstG sr 

^5Si:(D«) 63 0 t tt^^-fV h^Sitir^. S4IZ7T, 

r ct d iz, *% y * y 4 o d>ai7^^stt a fc -o c t tt« 

La (DT% ai77-^5S A3 o 5><n >f V h ^£Sai T ^ d t\Z 
[0 0 8 1] IE)4|Zif^ci:dlZ. iS'vv-^ 4 O0)ai73^ 
sTC0My^U4 OCDai73^IHVs ^ M7f'J4 0|: 

? *i 5>ai73^s fc t r s^s: r ^. 

[0082] ^|Z, ^ja»5?20Ji. 

53 8^$'jaiLT. DC/DCZJV^-5 3 8<Dai7D^ 

SftJ, -;7s 4 2Ti*:£Lrzai7^Hiztt5J;diz 
ipiser^ (7777S4 4) . ccofss. /v^u^o 

oaiTD^JE tt7777S4 2Tj?lSl T^aiTJ^H IZ tti 

06»^^7]Z>5ai7^?tl^Ctt, /^y'J 4 0!Z^7365 

[0 0 8 3] ^^^,^2520!*, 7777S12T 
Sai L /=-f V /s- 5 4 4 4>SM£ittJl=fBllfT ^T^i 



V7S4 6) . 

COO 84) fcfc, C(J)^. «W^;tt3 6fti^5RUi±i 

?^5>^U, ft <ai\ ^fv^-5 4 4(j)g$itl^)i: 
fi^r^^Tft y. 77y7S2omLfcifi^* 

CO 085) fcCoT. fcLt<DiM8l=fcl»Ttt. *'ja>25 

2oo)Siv726i:«T?>Haii:7UT»i:»Dtti&^ 

B2 8l=fitJgr&&&0)±€UIST*. ScUtt, 70* 

jitiaa (BP*.. -fv/i-5 4 4flflE*iiiw insura 

SO CIIJC UT«itSKOfi««aeT*J:dlZ LTfcAlt. 
5IZ LTtfiLV 3tfc. SittlZ, -XftOttWJgaH* 

2 8 izfcteT * j: d ir. 2 6 ltmii*. 
«x * ji/^gejfcjaasass fcst^ttft m-f h rat* * 12 
t tsjwimm %*t izr & *rr y-s <r*zt-tfiVB*. 

too 873 tffc, aMWttJkE.Lfe»«t»K»iBB 

COO 8 83 ±E Lfc36M«I=asi»Ttt. *'jap*?2 0|*] 
0)ROM2Ob|:. «SMI^;itl3 BjZfctffctf a3SJfc£^ 

»WU S'JaP532 0l*. ttyjA^fcffvCsSilZS^l* 
T. T-(0tf^5SSIZ«iC Lfc£ti?3«5-aW3«E»ta« 

3 6 %»ft * "t! /=*£^<D£5f4^;ti 3 6 ©£1173%^ 

sai LTUfc* ua> ut as cftizras:;* 
*i*t»o)Ttta<. WaK. M»»e-oi*io)Ro-M2o 

5R- ttMEMtt l=» 17 £>X 4 ilr^xmaa COS fcS l> 



^x*;i/=fa»5asc<o«teii*m-< ^^20 

I*. Stzs S'J^S^ 0(*](DROM2 0 b|Z. XZSl± 
SIZ. rOtf ;0R*IZ«JE LT. X4MSCiBS4)8 

MaiS2 0tt % fcy^fctf^SKSlZSOl^T, tfl)fi 
^SSSIZ^BS LA=fi*W^;tt3 6 0)Jii73^j^. *'JSi3S2 
0[*)CDROM20 bd>&IR*£li LTJS Ho*fc 3 IZ iZt 

C0089) C<DJt3II. *PS!2 0l*l(0ROM2 0b 

ct*WT*y-ss* x*;u^a»jaffi(ost,sL»*r»-f 

T^CfclZjToT. SWSSOTCDaailrtS^fiaiT* 

co 090) *fc, ±se Lfcse»«i=;jsi*Ttt. atss 



CE)i3 *3SW©-a»Wi: LTfl)ttU|*3i!!S'^y^ (D 
«J5t^^r«JE6DTft 

-5 4: Lfc£il73%55 i -£il^«JE»ttc3>-ffJ^5 1 >r«t4Igl 
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